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INTRODUCTION
The Gorzów Wielkopolski IG 1 well, lo cated in mid-west ern Po land ( Fig. 1) , is one of the most ex ten sively in ves ti gated bore holes in Po land, be cause of the great amount of core mate rial taken dur ing its deep en ing in the years [1957] [1958] [1959] . The Tri as sic in ter val was cored with 90-100% re cov ery. The stra tigra phy of the Tri as sic de pos its was based on micropalaeontological re search, mostly us ing palynomorphs (e.g., Or³owska-Zwoliñska, 1977 , 1984 Fuglewicz, 1980) . The palynostratigraphic res o lu tion in the Lower Tri as sic was not high enough to dis tin guish spe cific isochronous ho ri zons. The de vel op ment of magnetostratigraphy dur ing the last de cades has shown that it is one of the best cor re la tion meth ods for red epicontinental sed i ments, in clud ing the Lower Tri as sic of Central Eu rope (e.g., Nawrocki, 1997; Szurlies et al., 2003; Hounslow and Muttoni, 2010) . Nawrocki (1997) cre ated a magnetostratigraphic scale for the Lower Tri as sic of Po land based on cores from bore holes lo cated in the north west ern and south west ern part of Po land (Fig. 1) . The Gorzów Wielkopolski IG 1 well is lo cated be tween these re gions and fills a gap in the mid dle part of Po land, rep re sent ing the ax ial part of the Ger man Ba sin of the Lower Tri as sic.
STRATIGRAPHY OF THE BUNTSANDSTEIN IN GORZÓW WIELKOPOLSKI IG 1
The Buntsandstein group of Po land is sub di vided into a lower, mid dle and up per sub group. A num ber of for ma tions were dis tin guished within these sub groups. In west ern Po land these are the Bal tic Fm., Pomerania Fm., Po³czyn Fm. and Barwice Fm. or its lat eral fa cies equiv a lent Röt fm. (e.g., Szyperko-OEliwczyñska,1973; Gajewska and SzyperkoOEliwczyñska, 1979; Szyperko-Teller et al., 1997) . Ac cord ing to Szyperko-OEliwczyñska (1973; see also CBDG ver sion 2008) the Buntsandstein in the Gorzów Wielkopolski IG 1 bore hole is di vided into three parts: Bal tic Fm. at the bot tom, Pomerania Fm. in the mid dle, and Röt fm. at the top (Fig. 2) . The mid dle Buntsandstein of this re gion is com posed of the Pomerania and Po³czyn for ma tions. A strati graphic gap in clud ing the whole Po³czyn Fm. was re ported be tween the mid dle and up per Buntsandstein in the Gorzów Wielkopolski IG 1 bore hole (Szyperko-OEliwczyñska, 1973) . The Bal tic Fm. is un der lain by de pos its of the up per terrigenous se ries (re ferred to as Pzt) of the up per most Zechstein (CBDG ver sion 2008). Fuglewicz (1980) dis tin guished the Otynisporites eotriassicus as semblage zone and Kozur (1994) re ported the Lundbladispora obsoleta-Lunatisporites noviaulensis as sem blage zone within the Bal tic Fm. (Fig. 2) . The biostratigraphy of the Pomerania Fm. is based on palynology ( Fig. 2) with the Trileites polonicus-Pusulosporites populosus as sem blage zone, dis tinguished by Fuglewicz (1980) , rang ing al most through the whole ver ti cal pro file of the for ma tion. Marcinkiewicz (1992) Becker (2005) pro posed a cyclostratigraphic sub di vi sion of the Bal tic and Pomerania for ma tions, dis tin guishing 29 small-scale lithostratigraphic cy cles, based on meth od ology of Röhling (1991 Röhling ( , 1993 and Szurlies (2001) , and de fined four base-level cy cles of higher or der within the Pomerania Fm., us ing the se quence strati graphic con cepts (e.g., Shanley and McCabe, 1994; Nystuen, 1998; Catuneanu et al., 2009; Fig. 2) . The weak ness of the in ter pre ta tion of Becker (2005) was lack ing cal i bra tion by means of in de pend ent isochronous ho ri zons (e.g., pre cise biostratigraphy, tuffs, magnetozone bound aries). The Tri as sic age of the whole Buntsandstein succes sion was in ter preted by Or³owska-Zwoliñska (1984) (see also CBDG ver sion 2008). Fol low ing Fuglewicz (1980) and Kozur (1994) , the lower part of the Bal tic Fm. should be of Perm ian age. The prob lem of chronostratigraphic in ter pre ta tion of palynologic zones has not been fully re solved un til this study (for fur ther dis cus sion see Becker, 2014) .
MATERIAL AND METHOD
A to tal of 138 sam ples, mostly of red, brown ish, greenish-grey siltstones and claystones, were taken for palaeomagnetic in ves ti ga tion from the Gorzów Wielkopolski IG 1 bore hole (Fig. 3) . A few red dish sand stones and grey limestones were also sam pled. 122 sam ples rep re sented the Bal tic and Pomerania for ma tions, eight came from the up per most Pzt part of the Zechstein group and eight from the low er most Röt fm. One cu bic spec i men of 2.2 cm side length was cut off from each core sam ple. Mag netic sus cep ti bil ity was mon i tored us ing the KLY-2 sus cep ti bil ity bridge for each spec i men sub jected to stepwise de mag ne ti za tion in the MMTD1 oven up to tem per atures at or be low 650°C. The nat u ral remanent mag ne ti za tion (NRM) of spec i mens was mea sured us ing the JR6A spin ner 1 -lithostratigraphy, 2 -palynostratygraphy from miospores, 3 -palynostratigraphy from macrospores, 4 -palynostratigraphy, 5 -cyclo-and se quence stra tig ra phy; dot ted lines de note bar ren in ter vals mag ne tom e ter. Prin ci pal com po nent anal y sis (Kirshvink, 1980) was used to cal cu late the com po nents of NRM us ing the software de vel oped by Lewandowski et al. (1997) . Di a grams rep resent ing the re sults were pre pared us ing the AGICO soft ware. Sta ble de mag ne ti za tion com po nents, de fined ac cord ing to the Kirschvink method, showed the in cli na tions sim i lar to the expected Early Tri as sic in cli na tions for the lo cal ity (25-40°, see Ta ble 1 and Fig. 3 ). These pro vided the ba sis for the mag netic po lar ity in ter pre ta tion, and clas si fi ca tion ac cord ing to the re liabil ity cri te ria of Nawrocki (1997) . The Tri as sic mag ne ti za tion is mostly car ried by he ma tite with un block ing tem per a tures higher than 600°C (see Nawrocki, 1997; Szurlies et al., 2003) . The first cat e gory of re li abil ity based on high qual ity re sults from at least two spec i mens in one sam ple was not dis tin guished, be cause of the lack of ad di tional spec i mens from one core sam ple. The re sults of high est qual ity were clas si fied as of the sec ond cat egory of re li abil ity (IIcr, Fig. 3A) . If a remanence di rec tion de fined by line fit ting was lack ing, but a clear trend and di rec tional sta bili za tion near the ex pected in cli na tion was ob served, the re sults were clas si fied to the third cat e gory of re li abil ity (IIIcr, Fig. 3A) . The mag netic po lar ity for the core (Fig. 3B ) was con structed based on the re sults from IIcr and IIIcr cat e go ries. Sin gle-spec imen re sults of cat e gory IIIcr were not used as a ba sis for dis tinguish ing sep a rate magnetozones, if the po lar ity was dif fer ent to ad ja cent spec i mens in the core. In such a case, subzones were sug gested. Dur ing the in ter pre ta tion, up side down na ture of a few core sam ples could be di ag nosed due to the less-sta ble mag net is ation di rec tions with high neg a tive in cli na tions (50-80°) seen in the early stages of de mag neti sa tion, prob a bly of pres ent-day or i gin ( Fig. 3) . It should be noted that present-day in cli na tion is about +64° in the study area. We ex pect high pos i tive in cli na tion and sta ble end-di rec tions with co her ent po si tion de fined by rel a tive dec li na tion. The re verse po si tion of spec i men was in ter preted if the ini tial in cli na tions showed low neg a tive val ues (Fig. 3A) . This type of re sults was used only as sup ple men tary data.
MAGNETOSTRATIGRAPHY
The re sults of the palaeomagnetic in ves ti ga tion are summa rized in Fig ure 3B . The char ac ter is tic in cli na tions form few nar row in ter vals of nor mal and re verse po lar ity within the ver tical sec tion of the lower and mid dle Buntsandstein. Their depth ranges and mean in cli na tions are sum ma rized in Ta ble 1. The first nor mal po lar ity zone (N1) oc curred at the top of the up per terrigenous se ries (Pzt) and in the low er most part of the Bal tic Fm. up to the depth of 2520.0 m. One sam ple with neg a tive incli na tion (IIIcr) oc curred at the bot tom of the sec tion, sug gest ing ex is tence of a mag neto(sub)zone-bound ary. Lack of core mate rial made the po lar ity in ter pre ta tion im pos si ble above zone N1, though one sam ple with neg a tive in cli na tion was de tected be tween both in ter vals. The third cat e gory of re li abil ity of this result does not al low dis tin guish ing a sep a rate re verse magnetozone. The sec ond nor mal po lar ity zone (N2) was dis - tin guished within the lower part of the Bal tic Fm. The mid dle part of the Bal tic Fm. was char ac ter ized by re verse po lar ity. Two magnetozones of re verse po lar ity R1 and R2 could be dis tinguished. Po lar ity in ter pre ta tion was im pos si ble be neath the zones and be tween them. One mea sure ment of low qual ity from a depth of 2398.2 m showed nor mal po lar ity. The up per part of the Bal tic Fm. con tained two zones of nor mal (N3) and re verse (R3) po lar ity. The po lar ity of the top most part of the Baltic Fm. and the low er most part of the Pomerania Fm. up to a depth of 2232 m was im pos si ble to in ter pret, be cause of the am big u ous re sults and lack of ap pro pri ate core ma te rial. Almost the whole Pomerania Fm. was char ac ter ized by re verse po lar ity. Three com pact zones were dis tin guished: R4, R5 and R6. Po lar ity in ter pre ta tion was im pos si ble be tween zones R4 and R5, though one sam ple showed nor mal po lar ity. Re verse po si tion of the sam ple was di ag nosed dur ing the in ter pre ta tion, which dis qual i fied the re sult as the ba sis for dis tin guish ing a sep a rate zone. One short zone of nor mal po lar ity (N4) oc curred be tween zones R5 and R6. The po lar ity in ter pre ta tion of the upper most part of the Pomerania Fm. was im pos si ble, be cause of lack of core ma te rial and lack of un equiv o cal re sults. The low ermost Röt fm. showed nor mal po lar ity within zone N5. The po larity in ter pre ta tion for the three up per most sam ples within the Röt fm. was im pos si ble.
CORRELATION WITH THE MAGNETOSTRATIGRAPHIC SCALE FOR POLAND
The magnetostratigraphic scheme of the lower and mid dle Buntsandstein in the Gorzów Wielkopolski IG1 bore hole fits well to the magnetostratigraphic scale de vel oped for Po land (Nawrocki, 1997; Fig. 4) . The lo cal zones of N1 and N2 could be cor re lated with magnetozone Tbn1, which is the low er most normal zone of the Lower Tri as sic (Nawrocki, 1997) . Its base is located near the Zechstein and Buntsandstein groups bound ary (Nawrocki, 2004) . Based on the re sults from Gorzów Wielkopolski IG 1, the ex is tence of a mi nor subzone of re verse po lar ity within zone Tbn1 could not be ex cluded (see Fig. 3B ). Zones R1 and R2 should be cor re lated with magnetozones Tbr1and Tbr2 (Fig. 4) . Zone Tbn2 was not un doubt edly detected in the in ves ti gated sec tion, but it could be ex pected around a depth of 2398.2 m (Fig. 3B) . Zone N3 is cor re lated very well to zone Tbn3 (Fig. 4) . The top of the zone was precisely de fined in Gorzów Wielkopolski IG 1. In other lo ca tions inves ti gated by Nawrocki (1997) , the top of zone Tbn3 was charac ter ized by the low est un cer tainty level as well. Zone R3 cor responded to magnetozone Tbr3. The top of the zone re mained un de fined in the in ves ti gated sec tion, be cause of the ex is tence of a long in ter val with un de fined po lar ity above it. Two short normal magnetozones Tbn4 and Tbn5 are char ac ter is tic for the Pomerania Fm. in west ern Po land (Nawrocki, 1997) . Zone Tbn4 has not been un doubt edly de tected in the Gorzów Wielkopolski IG 1 sec tion, though its lo ca tion could be ex pected around a depth of 2187.2 m (Figs. 3B and 4) . The next short zone of nor mal po lar ity (N4) oc cur ring in the mid dle part of the Pomerania Fm. was cor re lated with zone Tbn5. In this case, zone R4 would cor re spond to the up per most part of zone Tbr3. Zone R5 cor re sponded to zone Tbr4. Zone R6 could be cor related with zone Tbr5 (Fig. 4) . Cor re la tion of zone N5 with the Pol ish magnetostratigraphic scale was the most prob lem atic. Ly ing above zone Tbr5, the dis cussed zone could be cor re lated with zone Tbn6. Zone N5 char ac ter ized also the low er most Röt fm., so it could cor re spond to Tbn7 zone (see Otyñ IG 1 in Fig. 4 ). This in ter pre ta tion would im ply a gap in clud ing at least zones Tbn6 and Tbr6. Such a strati graphic gap was al ready of the Gorzów Wielkopolski IG1 bore hole B -magnetostratigraphy of the lower and mid dle Buntsandstein; c/slst -clay-and siltstones, sst -sand stones, lst -lime stones, g/a -gyp sum/an hyd rites For lo ca tion of bore holes see Fig ure 1 pos tu lated on the ba sis of ear lier lithostratigraphic and sequence strati graphic re search (Szyperko-OEliwczyñska, 1973; Becker, 2005) . The con tro ver sial part of the sec tion is bar ren in terms of palynostratigraphy (Figs. 2 and 5) . Nev er the less, the Densoisporites nejburgii zone of Or³owska-Zwoliñska (1977 , 1984 , char ac ter iz ing the low er most part of zone Tbn6 in Otyñ IG 1, was re ported from an in ter val di rectly be low zone N5, which would sug gest a cor re la tion of zone N5 rather with magnetozone Tbn6 (see Fig. 5 ). The cor re la tion of the Trileites polonicus-Pusulosporites populosus zone of Fuglewicz (1980) as well as the Trileites polonicus and Talchirella daciae zones of Marcinkiewicz (1992) be tween the two bore holes has proven their diachronism (dark grey cor re la tion in Fig. 5 ), so they cannot im prove the magnetostratigraphic cor re la tion. Sum ma rizing, the cor re la tion of zone N5 with zone Tbn7 was co her ent with the ear lier lithostratigraphic in ter pre ta tion. Less prob a ble was the cor re la tion with zone Tbn6, based on the biostratigraphic prox ies. On the other hand, zone N5 can cor respond to a con densed zone of Tbn6+Tbn7. The strati graphic gap would in clude then the whole palynologic zone Densoisporites nejburgii-Cycloverrutriletes presselensis and the lower part of Voltziaceaesporites heteromorpha, which corre sponds to the up per part of Tbn6, whole Tbr6 and the lower part of Tbn7 magnetozones (see Fig. 5 ). Kozur (1994) and Fuglewicz (1980); 2a, 2b, 3, 4F -Fuglewicz (1980); 2, 4M, 5, 6 -Marcinkiewicz (1992); 7, 8, 9, 10, 11 -Or³owska-Zwoliñska (1984) 
